In this note homomorphisms of (2, 3, n) = (x, y: x 2 = y 3 = (xy) n = 1) into PSL 3 (q) are considered. Of particular interest is (2, 3, 7) whose finite factors are referred to as Hurwitz groups. It is known (see [3] ) that for certain q, PSL^q) is a Hurwitz group, so that one might suppose that PSL 3 (q) is a natural place to search for new Hurwitz groups. This intuition turns out to be ill-founded, for as we shall see all Hurwitz subgroups of PSL 3 (q) have already been discovered in [3] .
where {A} denotes the coset of A. THEOREM 
Let F p denote the algebraic closure of GF(p) and suppose G is a Hurwitz subgroup of PSL 3 (Fp). Then either (i) G-PSL 2 (7)
or JEFFREY COHEN By varying the choice of coset representatives one may assume without loss of generality that the matrices representing the elements of orders 2 and 7 have the same orders. We shall show that the same is true of the matrix representing the element of order 3. In characteristic 3 this is an immediate consequence of the fact that there exist no non-trivial cube roots of unity. If the characteristic p^ 3, then any matrix representative M of {A} or {B} of order 9 is similar to a diagonal matrix D of unit determinant with ninth roots of unity on the diagonal. It is immediate that D has only two distinct field elements on the diagonal, one of which is the fourth power of the other. Thus, M has a two-dimensional eigenspace associated with some ninth root of unity. The matrix representative N of order 2 also has such a subspace since N is similar to We therefore have
The characteristic polynomial of B is (x-1) 3 or xON NON-HURWITZ GROUPS
3
In Case (I) let a = <o + to 2 + <o 4 , so that the determinant A of the coefficient matrix is 2a +1 which is non-zero since a 2 + a + 2 = 0. In Case (II) If A = 0, then w + w" 1 = 2, which is incompatible with |w| = 7. If p^ 7, by Cramer's rule we have
Therefore, tx and uy never vanish and vz = 0 is possible only in Case (3B) with p = 2. In this situation if v = z = 0, then (A, B) is isomorphic to a subgroup of SL^Fj), so that by 0 z'z~\ We have shown that A determines the isomorphism type of (A, B) independent of t, u, v, x, y, z. Now by [3] , the matrix |w 0 LO o>c an be taken as part of a (2, 3, 7) triple, so that an application of <f> yields that (A, B) is isomorphic to a subgroup of PSL^Fq). In [3] it is shown that any such Hurwitz group is given by (ii) in Case II. To see that P S L^) is generated in Case I, use the following presentation found in 
Li o oJ
so that A 3 = B 2 = I and the projective order n of AB is determined by its characteristic polynomial given by If r is even we denote x^ by x and also denote the homomorphism induced on GL 3 (q) by "bar". Finally, round brackets shall denote vectors and square brackets projective points. Taking the determinant of H establishes the remainder of this proposition. PROPOSITION 
Suppose that (A, B) is isomorphic to a subgroup of PSL^Cq). If p = 2, further assume that (A, B) fixes no projective point or line. Then (x -vl) |/(x).
Proof. By [1] and [4] , any subgroup of PSL 3 (q) isomorphic to PSLjCq) either fixes a projective point or line or fixes a conic. 
JEFFREY COHEN
Proof. Let G = (A,B) . We shall refer to Mitchell's list in [3] of the subgroups of PSL 3 (q) for q odd. The even characteristic case is handled analogously using [1] . Since n is not divisible by 2 or 3, G has trivial abelianization. Thus G is not of Types 3,4, 7, 9 or 10. By Proposition 1, G is not of Types 1 or 2. Proposition 3 and the fact that G has no abelianization yield that G is not of type 5. Since n > 8 , groups of types 11-14 are excluded. Finally since PSL^p 5 ) has no element of order n, G is not isomorphic to this type 6 group. a (2,3, n) -v-a . -a .
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